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PURPOSE: To form a junction provided with favorable 
electrical characteristics excellently in controllability. 

CONSTITUTION: At the time of formation of junction, the 
substrate is made amorphous from the surface to a fixed 
depth D1 by implanting ions not contributive to the 
conductivity into a crystal region. Next, impurity ions 
to give opposite conductivity to the conductivity in 
that crystal region are implanted to form effective 
impurity distribution of D3 in depth deeper than D1, on 
condition of forming an amorphous layer of D2 shallower 
than the said D1 in case that the ions are implanted 
singly into that crystal region. Then, annealing is 
performed to recrystallize the amorphous layer and 
activate the impurities. 
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« . , 1 

(Dmm:^-h^^ D 1 * x'<D^^mf§ ^m^-t?>m i »i 



tt^#-^-r S^^!|^?rBlll5l5 2 (^I^Mt ID— 

[if *ii 2 ] tniE^ 3 (OIfl«iDi?\?£S;6^ 6 0 0 

[ii*«3l *IiEm3<?5Xieoj!infSiS!e;6^ 6 0 Ot- 
«±8 5 0°CJWT(75?affi®fflrtT?fc5fS*^2{;ifE^(^ 

[i»*«4] siitam3roxaofci:-r-Htjis^3cDiD«\ 

30 

[if*:«5l fltria^3(^Xgt^4<^XSi:roPB^(:ii1l 

fa*SB^B«i^^ffi {cg Ba*6^)^Sr ji^^-f- s xe 5 IS 

lif*Jg6] flnfa^2WXgi:||3 05XmtcoFB^ic«fj 
fa*SB^BMl^:feffiiceM*6at)»*J^^i-5XSSr*-f-5iS 

[0 0 0 1 J 

[Mli±cC)fi)ffl5)-if] -f :^VigEAjt^^V^T 40 

[0 0 0 2] 

[0 0 0 3] h ^ > ^ CO Y t'-r > ®®vi. 
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i:. -^Ofg. i^T::^— /^'$r^TV^, ::^>2^AT-#^a^BK{t: 
Dt^erm^H^sfb^i^. aALfc:^^364^§rm^61j}cgtt 

[0 0 0 4] l^V^K'&COff^^.CO^, ^-t^yv^' 

-r-:t>ffiA<^(^. ffiA^:^>';6*S1SI^,^t;'^^?tc®5^^ 
•f-^ r t < SffiJfeB^fe^(OPtr«1§riS 0 S«{^gii< ilA 

[0 0 0 5] '1-\:^-^)ly^'^^m^^^\Z.\X. m7L\l. 
-r;*->ffiA§r2l5PgT'tT9:^?£;651^f+^;Jx"rv^So l IhI 
g(0>r;t>ffiAT'Stg^®?r^^B^B«^t:-r^)o Z(D^ik2J^ 
B (D^ ^^aAT-f^^fMi^^mtt^fi'^-r ^-f ^^vSr^^A 
i-^o #B^B«^}-aA^;h.7t-r;r>'t^5^-Y-*y 

ro^.. 2[H]@co^^>'?iAB#<o^^^.y >• 

[0 0 0 6] ^^iz-^^-^^i. ^^^(0?S$co<?^/^^> 

[0 0 0 7] 

[0 0 0 8] Vt^(D:^mxVFf^^ L/c^'g^gRco:^M4^5>:ffi 
[0 0 0 9] ^fz. m*t^^m^i|tti?r#a^{C}l. a/ 

[0 0 10] .^^gpflcog^tui, ^iifr^mn.m^^m^fc 
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[0011] 

xst> ^m^^^^mi¥mm(Dmm:^itxh^x. mm 

T.mtm-^i^xmm'^^Bmm:i4 :t>&AL.fcm^i^ 
m^f&^th^f¥^BV:mm^v2 XK) ht^<. mmmm\^^ 

[00 12] j^, >^mmmm^x\^'^omm^^^^^^ 

P ^^>'-*/^MO s h ^:xv^;^^co^^fi, -r^^^ffiA 

[0013] 

[<^ffll #N^aK^J^lc;i^^ii^§r-r:r>^aA'r5t. 
[0 0 14] #N^KM^MiilLT^<^*fi^^>f 

;6-L. ^^^'<^^^i£AXg}c::Joi.>T. a/c|?-SSrM 
x.lSB^0^f^;cA^:^^4^fi^(g:«i-5t. ^^^^cOtgiS 40 

[0 0 15] ^/c. ^^i^>i';d->^Aii:^J::^?Jbei}^^ 
4^55'-1S?^^565a/c#fficr)gl$ J:f9 1,T^< 

a / c p n i t9 rt(Pi|(0^^it^^--mpi]StCllRi6 

[0016] 

[^tSl^iJ] 

l)fg^£fi;(0->^p-fK 50 
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I'^^c 0iJ;ttt\ 0. 5 Ai myw— yuWT (y— hgd^O. 
Si^mKJlT) c0h7>-i>;^i$^$rff$^-r'5l-Ji. 0. l~ 
0. 2 mCO^^?^^^i$oy— Kl^-r 

[00 1 7 ] CMO S (complementary metal-oxide-se 

miconductor ) #^^t:3§B{-:^Bf1- 5^^^0^4g{^oV^-C 

[0018] m 2 <i: 5 S^K i i (O^SSfcti 
^fe«^iS^copS!>^/u 1 t'^'B^^tx.pm'^ =^)V\<r>m 

fflOOS^^St-fl, LOCOS (^SBv-y =i>®g>(t : lo 
caloxidation of silicon) X^{:i j: ^9 t# ti^^J?V^:7 
^ —/I- K^iL^ 12a, 12b ;65?F^^$nxv^5c 
[0 0 19] i?:^/^^^t^l 2 a 1 2 b^^r^io 

(^) ?r?g2giri:: K-:7X/c^^B^0S i ^1 4 t^(7)± 

OWS i^l 5T'?fJ^^tL^>t^'y 1^^ K^II5t^?:>'^r'— 

^^;d^?FM$ixTU^'5o bSl^cOfS^Mffiti, s i Oo 

[0 0 2 0] >5r'- :7^— mft^l 2 a . 1 

m&\Z, Y-zr^fLfzX-Wk^'^m 17a. 17b ;65?f^^ 
$nTV^5o ^*e4^*t»S 17a. 1 7 b ti, ^tC^*tl 
n'^^>:^ji' Y=7^^-J:^^ (Oy—:^/ Ki/-f i^^^^h L 
T^tgi-5o wCOn§!i^«3fi4^ffil$:^^l 7 a. 17bt 
p^r>^yV(^^J?.{Cp n^^;6>ff^^^tLTV^^o r^^g- 

[0 0 2 1] f^. nSy>F|3fi4^]^ft755pM!>^y^igSt — 
^pMt nM^AtL^^Tl>J:^\ h:gC0S^^MO 

[0 0 2 2] 1^. |gj2{c^-ri: JW±{-IftPJL^c:7 
A—f\^Ym\M\2 ^ ^ 1 2 b:Jo±T>'>r- 

i 9 fcgraiie^M 1 8 tm^^ix. mf^i^mm \z^(r> 

f^u^j\\^xv—y^/V\-^i^W^\i^^ i7b;ciE 

:/S2 Od^f^^^tL-cv^-Sc 
[0 0 2 3] 2)?;^^0^^?F^B^:^^ 
^f^vtiA^rffl^^Tig&^^K^-r^Jcfl, T-miP}^:^> 
^ffiA-raxi^^, riALTtT^Jifit^^rgttftt-^i^tOT 




[0 0 2 4] -?:CT'mi5E. f^^T-y >^>'03l^$^J{cJ:^v' 
[0 0 2 6] ^/c. ^7"^^ :t>i[^Ax\ mm^m^^^ 

[0 0 2 7] S^c7:)v^-Yn-'(l::ti, lU^Jc^if T^^mM^t 
(a/c^ffi) (Cfi. r:^-Ji^miZ^^^BiKmt-m^L•X 
[0 0 2 8] <^J;t{S\ ^m^'^^^i^^^aX c 

^mx^m<'t^ztmx't(Dm^^i^mLxi^fzo r 

i^ic. lasjcfi, El 2 o^mmi^cWi|lc 1 7 a . 17 
[00 2 9] [113 (A) T-^-Ti ^/iCp5!J^^.^^t L< 

p^.f f ^ 3 0 . Stg^^Hl. t (7.) it :c a / c fr 4 ^^^^ 
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ci^rffi}ia/c (1) ^®i:P^^o ^c^4b\ $¥^Bwmtmn 
^Bit$i^fcm■^\ziJ ci X c (1) ^fficofcofcaeiia / 
c (1) wmt^^zt t-t^o 
[0 0 3 0] 113 (B) mmcomm^^ 

iiAS6.$:ff0^*t-;5o ^N%®^-^«D-i'::d-vaA{-±. ^-v 
^^y >-^*?r:tU.?ii/^o *tg^ffii.t)73i$D, STOMi^ 
^J^^^Np^M^k^n^o r 5 LT^fctda/c (1) #S4± 
'9^V^{ifif:ia/c#ffi7;65?F^^$iX-5o Bp-^. a/c 

ti. a/c(i) ^ffi4fifffc^.^^N^sK^^^4»i-^*i^^lJ 

[0 0 3 1 ] El 3 (c) \z7^^x.b\zmW'Mm\z,x^ . 
^N%Kio-r :^>^?4A^6 ^s^B^sft: L. -r;r>-i£A$tL 

20 gs^ff^filct-^o — 8 O 0°C;6^ib 1 0 0 O^co 
[0 0 3 2] a/c^®{Cf^, ^^|5f&;OS^^LBV^;5^ r 

[0 0 3 3] 'i)v^^'}imxi^^m.^rLfrm^m(Df^m^. 

* ;*->?r*D5SmiE3 0 K e V, K— Xfio. 0X10 
30 i o n s / c , &Xn& 7 Sc0^iit:X\ S i S^g 
}ci£AL. a/c#ci;dsai$«^1jo. O 5 8 At m(^{]5:g{c 

^ (jlS) ^^>^&AP3Smm2 0 K e V, XSi. 0 
X10'^ions/cm=, ^Xfkm. 7 &(Dm^X%\Z. 
^N%«ft;LfcS-«^ffi{C^ALfCo -RTA (ra 

pid thermal annealing ) ^g?rffiV^, S^SrNo #H 

^4^T'i o#-e8 5 o°c^X'#rab. 8 5 o*t:T* i ofj? 

[0 0 3 4] f^^Lfc«^(Dgg$^^^i-5^s SIM 

40 s (2i*:-r;^>^K*5>t^ffi) Srfflv^X^^^z^-r^o^^^i^ 

[0035]Igl4q3a}j:^ P-^ ^::r>aAE^<^P55^ 

:^>iiA{Ci»9 a/c<#ffi;6^j^$^i^0. 0 6 5/^ mOfS: 
Si-ffJ.'S^nac P^ -1':^>?iA{Sf^{c4ol/>-;j;, f^-v 
y >^*:6^irp*J$n. StSiSSi^-t o . \ ^ mmScoi^ 

^^XL;6^Pii:5>"ffiLTi/^^ci/\. LtIj-L. T:^— 

50 i]aibt;^i^S5>th^-^i-. ^m^^^^\^^^. mn^Dm 
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[0 0 3 6] T^-y^xgT-(o^^^(D^gv^^£i;c^i. a 
[0 0 3 8] s#f?fem^i^tt<oe§^ff^j*co^%(c 

r(?5:7*t3ir><.{i, |gIl-C^i-3XS$r^ti*o ?i*D\ 
E) 1 tiia 3 1 1^]^^. ^^4^J?^AD^^60;^SrS'9 tBLX-^ 
»f © 1^ ^ ^ L t <;) 5 o 

[0 0 4 0] (A) #«ti{c^#L 

[0 0 4 1] roai^D 1 ^xsT'^«ttSr#-^-r 

^a/c(2) ^StP?-b^) i:*?t>ai<. 5g«t£:|rfTj-^-r 
;^>a?rmxfM t f^-^|it=T'tu^1Sco^B^B®« 1 {c 
^ 7^>1iALfci^-^{:lJF^^^i^5*^A61}^^^^5>■^t^gg$ 
D3 J:t??S<-t*^o i^^ :7*y-r^^SAXST'ff^^$;^^ 
5a/c^ffi}:J. a/c(i) Srairfl^-^c 
[0 0 4 2] (B) 6 
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{;iJ:oTa/c^r®CO{iBJla/c (1) ^SCD^^^Mt 

[0 0 4 3] ^1 (c) \zf^^xo\^. mm^i^umvx 

10 [0 0 4 4] iy.±(D^^]fm:^m::r^otLMri^^^j:^ it 
Ji\ p m<o'^W6^^B, 6 X 1 o ^ V c (O^B^B^iS^i 

;ftDiSSlE 2 0 K e V. K— X§ IXlO^^ions/c 
. ^:t>'&X^ T^CO^^XS i Ktg(7)^f0^^fC 
ffiA-rS^. (D2) li^O. 0 6 5 Mm<O^^S®^ 

tL7t^J^(:i-r^>?4A-t-a^. (D3) ^^0. 12 

[0 0 4 5] »li^4^c«^L^iv^s i * 

T'S i ^vaALfc^ff^Jsg^ix^ a /c ^® 

(a/c(l) #S) <^)S^$ria6 *{C^LfCo 12 6 colt 

-To 5Xl0"ions/cm=.^ VSA 

30 TV^^o D 1 Ji^VW>^{P))}Cff^^$tt/ca/c^®SI$, 
DlSfi, S®^ffifR!|{CT-#fca/c^ffigil$Sr^i-, 
[0 0 4 6] :7^y-r^>^?iAfCj: (9?F$^-r§ a/c (1) 
#Sgg$Dlfi. ^^^-^^>'?iAco;Z;».{cJ:oT?F^^^ 
tt5a/c(2) ^ffigg$D2 (O. 065Aim) i;'9ll!^ 
<. H^KJ^^^fJ-^tS^DS (O. 12.;/m) J: t) S 

i-s i - ^ :^:^&A(o^ ^i^mmm&it. *^4 o — 7 s 

[0 0 4 7] iisco:^-^, ^m^-^ ^>-^x^i^^m'^ 
LTrtLfc^^pz^'y-Y^^-^^^iMiRL/co 1^^^^:^ 

@^L/c:7^y-l':^>^A*f+}ci*l-LT^^4^-f 
[0 0 4 8] -h3dt!L/z-i';?I->aA^{4^i:}i^/^>5^{4=^ 

0 K e V\ }^XXJ^4 :t> K — Xfl5 X 1 0 i o n s/ 
50 c m= . ^>liAft 7S(0:^(4=-c S i * 'Y.-^>^£g 
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a/c(l) ^mm^ttf^O. 0 9 5|tmt>fe 

So 

[004 9] i^V^T. '1' ;*->'*D3iffl;iE*S 2 0 K e V. ^ 
&7«D?i-&notim-^i^M^^tl^ a / c (2)- I^ffil3i$ 

Ns #ia^'f T% 1 o#T-8 5 oa*t?#iaL. ^ro* 
[0 0 5 0] Ei7tt, mmi.itm^(r>yfw&i^^^m 

■to Z.<OT-^m':^m-X. SIMS (2^fe.Y^>®4:$i-t;f 
i^ffiAig^OP (IS) (D'^ti. r-— /I-^CTJPO 

-C'a/c(2) l^ffig^^i-ta^^-rSfiBfc a/c (1) IfLffi 
fin*>. rOJF^fi£^^Ti±a/-c (2) #ffij5S$(-*a^i--£> 

ii jg{£«5: ^ ^ C I > t % X. ^) ^ i T- ^ i ^ „ 
[0 0 5 1 ] Eietc^^a i: LT^L;tip(C. a/c 
(2) 5^Bgii$a:!J t^v^fiAgl-a/c (1) #®;isia[B-r 

[0 0 5 2] ^^ttSr^+^-i-S^^iKiw K— Xi 

tD3t<75FBl) ic, a/c(l) l^ffi;4^{S;ei-5) i eitCy'' 
y ;^:/j±A-r 5 r t T-ifiS J£i!ccOfi^{i:«T-€^ -5. 
[0 0 5 3] iiaiffitiCfa, -f ^V-aAl- i t) fl^fig Lfc#^ 

PJ^*&^^5^ftL^iV^*Sa^Bg(CAo/cilflJ^t&^tt. M 
[0 0 5 4] r.<DB#^|3G!^)^^;i^[s)i:®^i;i#4L. Ir) 

[0 0 5 5] la 8 a, ±tB^tffif?iJ<D#X?MiC*3tj-;5^|fe 
mmiit^^.. ?3l$:^[6licUjScD5>.tii?rT^-f-o SIS (A) 

D 1 a/c .^mT'COT^itj!)?«SSli;5. 



/c^ffifl, m^'D2\^m^^iX^<0-n, D2J;»)gill,N 

:t-i'iSA-r-j3g$D l{;::a/c (1) ^S^ff^fig LT*3< ^ 
t {di "9 D 2 i: D 1 <oraro^«[6!|^ttJi3$ltt5:$n;^jJ 

[0 0 5 6] EI8 (B) (C^-fipf-. r::^ 

10 «)5F^!^:5>.tur?g$D4 ^#2,0 

[0 0 5 7] ::<Dj:^(c, ■7'v-( :t>'&xiziiy)m^-r 

5 a / c (1) ^m^^^m^ :^VftAO^T-J^^$^x5 
a / c (2) #B i I? i3§< ?&^i-ix{iiijg4£t5:WjlSrWJSiJ 

[0 0 5 8] JlfE*^£0lJ(w^^^^■r^±, ^r^^aAic^jd 

a/c^DiSrl|^65Ti^!t^5^*«l^rt(di|Xfe-CV^^o ^ 
(DrirlcJ;*). a/c#ffi{c^-:ti-ai«:|5iS;S5mtte?3!l#i4 

<r>mm^^^mt!i-ri> ^ i -r-^^i^Scogi^ a/c 

(Dj; ^^^te'1'3^vffiAx^ir^ a/c#ffiSr^M 

•9 5£llt-a/c#iD$rp n^^rtid^fesr ird^tft- 

[0 0 5 9] 5)j#-A-a5(D>>CB fe^4^»«]a-^aT--yU^ 

>^^At^i^^S^'1';d->'^A^^Tofc:^, @^<OT=^— /I' 

[0 0 6 0] ftffl Lfc'f ;*->'aAlS<0*:#{4, 

"9 -C-fo2>o :^>'AD)tfl;EE 6 O K e V. K— XS 1X1 
O^^i on s/cm= . ^' ^i^^A:^* 7 S 

i *-Y^>^fflv^T:?'y>r^>'aA$rtfofco m^^:*- 

^JbDiS^jE 1 0 K e V, K— Xft 1X10*= ions/ 

cm= . ■< ^>^X-^S.7 S.<D^W-C'¥~ ■<zi-XD^-^ 
VftASr^ofc^ 2|HlScD-r^>-aAm. S^SSrT-— 

40 = l^ia^^^. p;f3£ja*{-l 0S!;-c#aL. Bff^JaSSrl 

[0 0 6 1] *-r. T--/i'jaSi:«-&gp©jgtaOH^, 

— hfeta^T^i-., 1^6 0 0°CtDT-— LT 

0 0 °cf^ifiS -C'ii^ '3 g:ft: L fco r /waSJis^ 

6 0 o'c.<7)^fi|=}i. ^3^vaAe^p^'^H^^^:L. -r^t-v 

50 [0 0 6 2] ix;-. TSB^i^PititO(>>i:o->:s.5'-r e>7-' 
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[0 0 6 3] ±t2 2 0(O^S;6^^. #H^pKSSrlf ^a^sfb 
— >^<0%^SrS1];t;5^{-t^. 6 0 0 — 8 5 O^CcOiB 

[o 0 6 4] mi 1^1. T:^-/i'{ci:^s*£B^0f[:o^^ 
Sr^-TTEM^KT-fc^o Ell 1 (A) ti. Jiittf 5 2 

h^bK^ t i: ^ (OStgO^e^BSlS^J't Sr5>tt 5 a / c # 

[0 0 6 5] Ell 1 (B) tj:, _hai<7>^#^:l^^v^8 5 0 

[0 0 6 6] 8 5 0°CT-r^— y^^^Tofctt-g^lC^ bid 
2lH]g(Or::^— /l-SrK^fCo 1 0 5 0 t^T' 2 [hI g COT — 

— /u^fro/c^-^, *5ctt)^i 1 0 o''c-r'2[Hl@or^— 
>'^^^Tofc^^co»^STEM^XSrll] 1 i (C) . mi 

1 (D) {d-^n-^n^LTto ^^TtLi>--^r t'^^7='>f 
-ir— v-av-fi. ^*LTV^/j:v^ EI i i (B) {z 

8 5 ox:(Di\Bi(Dr^'-/\^^rf-^tim:mi(Dm'^tit 

[0 0 6 7] — 10 0 OXZX'1\B}(OT:^—/U^'i=fo 
fc#-^60S^C0»rffiTEM^K^Ell 1 (E) {C^L 

[0 0 6 8] wC0ct9{-. ^T^r h:'>T-'^;^D<Jr— 

V n^g-r-r ^ — /V ^ n v ^^:g0^ ^f>S ^® ^> $-^52 t^p^r 
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[0 0 6 9] U±(O^T^—JU^mzX^^-^t^ 

[0 0 7 0] 6) h^^jyP.^mi'V^J^.T.n 
[0071] B;6^ 3X10*^ atoms/cm^ K— 

10 :^nfcpm(om:^iiL (loo) (ds i m^^mm't^o 
mi 2 (A) \z7j<^x^iz^ mmitizx^m^i 0 i(D 

mmz^^S 0 nm(DW-^(DS i O2 J^l O 2 Srff^jSL. 

^ 1 4 O n m(7) S i Nx ^ 1 O 3 ^Jfi^^-t^. 
[O 0 7 2] m 1 2 (B) \Z.7jk~tX 9l-s S i Ml 

v?;:^ h-^;^^ 10 4 S-JF^^-r^o z.o:>\^^J^ V-^:^^ i 
0 4 ?r^^/^>':^'-^;j'.>5' t L. SFe i:H eco^g^;^;^ 

[0 0 7 3] yy-J>P^ V-^:^^ 1 0 4 ^-^OTOS i N, 
^1 0 3 Sr-^^^iJ' ^ LT. >r:^>'*D5Smm 1 0 0 K e 
V, K— X:B 1. 5X10^^ ions/cm^ 0^f4^T- 
P* ^;r> 1 O 5(^^>^>-aA^ff 9o SiOzlKlO 

2(7)Tfcpco-f ::^^-aA^ 1 o eSrJi^j^ic't-^Jo ^(O'^u 

Y^y^i^ 10 4 tiRfe5fei-5o 
[0 0 7 4] ^JfcfC. (gl 1 2 (C) 0 ic, ffi&fti* 

^m^^xi 1 o o"CT-2 o 05)'Of|ft*Qf^SrtTV\ 
>^iAg 1 0 6 Sr^gii^fb^it. ^ K^-r::^' 
30 -r^/^-^. nSJ!>3iyH 0 7 ^ff^^-r^^ ^/c. COSJ: 
^m\Z.X^ S i ^1 0 3^S^^^«$ttTV^7iV^^;K^ 

rati. i?\^ft:^n. ]5:v^LOCOs^jl::^l 0 2 a 
^^tb^o wCOm. S i J^l 0 3JKSr^s/^>'iJ^"^^ 

[00 7 5] >r :^>^*DiS^JE 3 O K e V, K— 1 . 
5 X 1 0 i o n s/c CO^#X\ B*^;d->'10 
8(0^^>?iAe:^T5o :i<D-< PS£^ 
MiOff^/^LOCOS^fb^l 0 2a ^B^ -^^-lyt-M 
iiL/cCV^J: ^ic5g^$tLTl^^5o SVNgg>ft:Ml 0 2<DT 
40 {C<^J?^BCO-r:^>'aA^ 1 0 9 t^m^^^fl^, 

[0 0 7 6] El 1 2 (D) {C^i-J: 115 0^-, 

2 4 0^coS!ijtaS^tTV\ ^^^aA^ 1 0 9 SrSttlk 
L. ^e>lc^*C4^$r K^-YrZ-Y^-L. pa^>ai>^nio 

^t#5o Clc?^B#nSr>ai./bl O 7 43CDP ^^p,(-||fij2:t^ 

t. n§!i^3i/n 1 i^m^-r^o ^(om. m^mm(D 

5 10=^1 0 2. 1 0 2 a ?r^:y^> i5''^^t-5o 
[0 0 7 7] Ei 1 3 (E) p{C, fce>fcie)Tl?!\ 

Wlit\Z X £-1S^ffi;-J5i^ 1 5 n mm&<D S i M 2 
Ol^ffi^L. •^0±r::jeJtl±C VDffiT% 140nni?M 
50 ^<Oi^^<DS i 11??2 0 2 ^ffM-T^o 1^. El^L^ic 




, , 13 

pS^:ii^l-l 1 0 i: nM^^/H 1 1 i:0^^± 

V L o c o s ^fkK 10 2 <DjB.mx-h -5 

[P 078]I1113 (F) S i N, 

2 0 3 Sr-^;j^^{cU S i M2 0 2 SrSS^ 

[0 0 7 9] mi s (G) u^:^:^ h-^^^ 

^ 2 0 3 t^<^TtOS i ^2 0 2 ^t^^K^A^ :^ 

XlO^"" ions/cm^ (O^i^XB-^ 4 2 0 4 (D 

^ yt>'?&A^rr^o iiA^n/cBji, gffciiLXi/^a^ft: 

2 O 5 SrJF^JsK-rSo r(7:>m. >f :^->'^iAffl■^;^:^^icffl^^ 
fcl^v>;^ h-^><^i5^ 2 0 3^^5fe-rSo 
[0 0 8 01 mi 3 (H) {CTj^^J: 9{-> S i K2 
0 2Sr-^>=^i!^i: LT^^^t$r^TV^. lf:§*^4 0 0nmO 

xS{^:io^^■r. :^>ffiAS 2 o 5 4^(OB;65fi2:tS:, St4 
{bL. pM^>^/n 1 o J;t>ii5jgA<o^-Y>'^-.^w;^ h 
:7^S2 0 tStJ^^-TSo ci<^^. mkitumx-^::^^ t 

LXiSfflL/cS i N, M2 O 2*Dj:t>\ ■^cDTc7:)S i O 
^ m2 O l^^z^^y h:^^y^>^^Xm^'r^o t<Dm. 

<^y- h®?ft^2 0 8 ^m^i~^o 

[0 0 8 1] mi 4 ( I ) f::^-r ct 9 (c. ^ 

1 5 K e V, K— Xfi 1. 5X10^^ ions 
/cm== 0^#T'B^^>'3 O 10>f >}->^A^^T5o 

[00 82]IE114 (J) IC^-fi 0 i^. StSSffi^^ilc 
iC#^SS i^3 0 3^MjECVDjST-i?:§*^l 5 0 n 

mxy-'y^'r^o mi 4 (K) icir^-rxo^^. 

^^h^bS i ^3 O 3±\zW-^m 1 5 O n mows i ^3 

0 4^:^^<y^V>ifxm^'t^o wOip/j:. 

[O 0 8 3] WS i ^3 0 4±(c:i/v'X h ^SrM^ L. §f 

:^°y i^-r K13 0 3. 3 0 4 ^51}R613^C:Il:y^>'^*'t- 
KHfi. 1114 (L) lc.^i-i9;c, >f — /u KS^ft 

1 0 0 8 4 1 h 3 0 5. :7 ^ — /U K^ftfiS 2 0 




#53^8 - 1 4 8 6 7 7 
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KeV, K— X44. 0X10"ions/cm^.a 

A:ftlS4 5So^{1=T'P^ 4:^1^4 O 1 (7)'<::?^viiA^ 
tf5o His (M) iCTjk^X^K. pM»:>a:yVl 1 0, 

S4 0 2. ioJ;t>*4 0 3;65ff$J55c;$n^o 
[ 0 o 8 5 ] HI 1 5 (N) l-ij^i- J: 9 u 

Sr®9^^>^ffiA"^:^i5' 4 0 4 Sr?F^^-rSo 
h-^;^^ 4 O 4 Sr-^;^^ ir LT. ;tJD3SmjE6 5 K e V, 
10 K— Xft2. 5 X 1 0^^ i o n s/cm= 0^#r-BF 
= ^ 4 0 50-r ;^-:/jiAS:tT5o n M J:y^CO;^^^l/^^ 
JStCBFa -l';r>'(OaA««c4 0 6 7!)5Jf^^$ttSo B 

F2 * c7:)?iAffl«4 0 6 Tt^. Bi8So::^;d5PSffi<t 9 

^l::t-5^%^-RTAa^«^fflv^T. 1 1 oo°c^T-i o# 
-e#au 1 o#p^ro^a*(c«fip-t-5o i^^ ^-pS^^ 

^/i-. nM^in/i-l-JFJ^L/c-r ;^>?iA^4 0 2, 4 0 
6Ji, LDD (Lightly doped drain ) m^^W^^^ 

5o 4 o 4^W^^^^, 

20 [0 0 8 6] mis (O) teos {T 

*^2 0 0 n m<DS i O2 fll4 0 7 ^^1S^® fC^f^jsg-f- 
-So R I E (reactive ion etching) Stv^V^ 

S i O2 J^4 O 7$:ai5.^>'j/L. Ell 5 (P) 
^•rJ:9fvls H®1^3 0 SOfliliicO^dS i O2 ® 

^4 O S^m-to ^COS i O2 ^^4 0 8tt, — 

[0 0 8 7] Ji^iCl^P^-rS P'^-Y>^^Vl-h^:/v^>^:^. 

[0 0 8 8] ^-r. |gji6 (Q) :7^ — 

/l- K^ft:fl^2 0 6 <b<!r— h®1^3 0 5 J:t>'-^C01^-Y K 
;7;^— 1^4 1 i Sr>r-7i-i^^iA"^^iJ^i: LT. Wfttttc^ 
^L^c^i^s i * ^;^>^5 o lO-r;^:xaA$r^TV^, 

®-r^^^iiA^5 0 2. 5 0 3 §rt#^c roxsti, ^ 

^4^>r:^>^aA?g®$r^^B^BM^t:-r6^l^tTt?n5o 0iJ^ 
tf . *P3*mJE 6 O K e V, 5 , 0 X 1 0 i o 

40 n s/cm^ . ?4 A^S 7 a(;0^ 7^^aA^#$:ffi V^S 
i:. ^m;d*6*tJ0. 1 O ;i mOllg^tc a / c|?.ffi;6S?i^jE£ 

[0 0 8 9] tfejc, [Die ( R) {ZTjk-tX 5 {-^ StS:^ 

1 0 h-^;^^ 5 O 4 SrJf^^-f - 

(DU^^::^ h^:^:^ 6 0 4 :t>i&7^-^::^^ t 

t^%^^■-^•r'5-^'7^>•T'fo5BFo >i':^> o o s^^-r :?^> 

r^>:!]D3S®S4 5 K e V, K— Xfi 2 . 0 X 1 0 i o 
50 n s/cin- , i:iAft g 7 igoo^ }3EA^(t-5rffl I' \ 




15 



[0 0 9 0] aA:^S7ftT'^;t>iiAL7h 

:^gOST-^:^^^&A-r^:i^;65St^ 
[0 0 9 1] Ti^o. fi«i-5^;^>'^A®^{:i 

5 0 4 ^^^i-^o 11116 (S) 

m^=r^j^ \ 1 1 i^v^:^ h-^;^^^ 5 0 7 SrJF^^-r 
5o roi/v^;^ 5 0 7 Sr^;t>?g^A-^>^i^' t L 

-Y^^^aA^ffv^. >r::^*>^2iAg5 O 9 ^ff^^-r-So ^ 
:^>'*Di*mEE 2 0 K e V, K— XS 1 . O X 1 0 i o 
n s/c m= 0>f >^-V^iA*^?rfflV^-5 a / c #ffi 

T^^ti. S >r ;^>^^AT-ffJj5S:Lycg!l^co^*^^4^ 

5 0 7^|^^i-5o 
[0 0 9 2] ^{c. El 1 7 (T) {C^-r j; o 
ffilC;BP«^^fef^^6 0 1 ^m^-r^o ^EECVD^fflV^. 
Kl?^ 1 0 0 nmcOP S (:7:^ ;^ y ^^r— h 

v:^) i:JKJ?f^l6 0 O n mOB P S GJK {^f^^^-^y^:^ 

0 1 Srff^^-r^o 

[0 0 9 3] ^<?5fg, RTAyggSrfflv^x. St5Sr8 5 
or:^X'i o#'r-#?SL. 8 5 o't:-ci ofj;«:j$i--5o 

-<OT:=i— -r^>?iA^5 O 6. 509 

[0 0 94] w(^T^— /^Xg(7)f^, 105 O't:* 
T'l OS;T-#iaL. 10 5 O't^T'l o#S:J#^a*# 

[0 0 9 5] mm'^mm^mt^x.W}^^^ 
[0 0 9 6] p^;t->aAf^»c. mmm^m^ 




#Pg^8 - 1 4 8 6 7 7 
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[0 0 9 7] i/i^:^ hSr^E{c^:flJL. ^3t. 

riv^^ h^-z^f^i^fSt-^g^PSr^-f ^l-' 
[0 0 9 8] iki,z,m^^m\z;^^<y^ y ^>/^{^>^^ ^ 

rrc^WS i ^±{CA 1 - S i -Cu0 3ffl^i«9/^5 
A 1 ^y^V ^-^'^Xm 8 0 O n mg^?^^ 

[0 0 9 9] m^^mz. u^yy. Y l. mte 

ws i ^i: A 1 -^t^^Sr^^/^^^J^'b. ID 17 (u) 
J: p 6 0 2 Sr?F^^t-ac 

[0 10 0] mi 7 (V) {c^i-<t5{-s Sffi 

— v-a^^l^. :7'"^X-^CVDiSlc:J: t)#5 O O ninCO 
J?$OPSG«i: S i J^t^iiggfi^iCiiSLTff^^ 

[0101] m^^m\z\^':y:^ h?r^*L. ft^fe^ 
30 [0 10 21 7K5S#fflMT-4 0 O'CS O^^^g^ 

[0 10 3] — ^<^CMOS^^ft:i^gC0f^^X 

40 2g^c:^'^L?t^:^/^G e . F, CI. Ne. Ar^ 

[0 10 4] ^m^4f^■#c7)><;^>iiAic^^/^5^7i->ffl 
ii. ±HELfcBF2 ^ , P-^ J^^(cl,-r-ni#c^^;t> 
&AXlNH^B«^;d^^^^^gg/^i^T-St L<}i. 

1 6JeJl±co:f^S3e4^-Y^>-^^iR-r5r t;55-C§:5o f5ij;t 
Jl'A -^S 4b^J:i>\ B. p. As. Sb^cO 

[0 10 5] $»bfc. ^idif^'JXfi^*Je4^fSt±ft::jDj:a<l^ 
50 ^BU^(^^W^sBit<o^<rj>-r ^^m^idimf)'-'^^ 




(10) 



[0 10 6] wr-CJi. n^-V^yl^MOS h9>i/:Xi$^ 

[0 10 7] u±imm.mzr^ox^^m^mmi.fc^^-. lo 

[ O 10 8] 

j:^P65r5ill{:i P n M^F^IcSi 5Atp:i i: :d^X^ 

m^mxh^o 

mMxh^o 30 

*iia3] ^i^^iom^nmmT.m^Tjk'rmmmxh^o 
im4] ^^^mmT.uxi¥^i.fcm^mc^n^^'r^ 

<^:^^^^'tmx:h^o 

m^ik^rTT^'t^Mxh^o 
me] mmm\^:ifSi1r^y''V-f:^:ym7<^W^7r^^mx 

[13 7] i'^^i.fcm^m^isn^^^i^^^^^^^^^mx 

ms] ^mmo'^m^i:m\:^isn^m^U(D:^m^^ 40 
^^Tj^^mxh^o 

[1119] r:^— ;WSSi:^'&gr.c50i^-- higlS:cDr^j?,:^7r: 



4tl^^8 - 1 4 8 6 7 7 
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[Uio] r^— /i^r^Sir-^r t^>7=-v x^D^— >- 
[011] M^cOT=^->'V*#T'?F^^LfcS^&BcDWfffi 

^O^gs^B^t it ^ ^i-^K -T' ^ o 

[0 12] *^P^c7)SteW{Ci:5CMOS^»#:igg<;D 
[0 13] *:^P^c^lllg0iJfc±5CMOS^^($:iggcO 

i'^j&jim^^^^mmmxh^o 
[0 14] ^^m(omi^mi^x^cMos^m^'&9(o 

mi 5] >^%m<Dmmmi^x^cMos^mi^mm(D 

[!iii 6] :^^m(Dmmm{^x^cMos^mvfmm(D 
Y^f&jLm^Tjk-rmmmxh^o 

mi 7] :^^m<DmMm\^^^cMos^mi^mm<D 
i'^^nm^r^^mmmxh^o 

m^-comm] 

3 • • • 4 • • • a/c(l) #ci, 5 • 









7 • • • 1 1 • • • 


S 


i 12a, 


.1 2 b • • • :7^—/UYrm^tm. 1 


3 


• • • y-hmit 


1 4 • • • #^^H^S i 1 5 




• • ws i 1 


6 . . . K;^-<— if. 17a, 


1 


7 b • • . 


teiJc^. 1 8 • • • mmi&mm. 1 


9 


• • ' 2 0' 


. . ' ->^—> 3 ^^m. 101 




• • 10 2 


• • • S i O2 1 0 3 • • • S 




JK, 110- 


. . p^T^rn/U^ 10 7. 1 1 1 • 




• nS!>^/l^, 2 


0 1 • • • S i O2 2 0 2 • • 




S i 2 0 


6 • • ' — ymitm. 20s 




• • S i O2 Ms 


3 0 3 • • • ^SSa^B S i 3 0 4 




• • WS i JK. 3 


0 5 • • • >5r— h 4 0 7 • • 




S i O2 4 0 


8 • • • 1^>r K^^^if. 6 0 1- 




•SFp^ffiftM. 6 


0 2 • • • iE^. 6 0 3 • • - v^i/ 




v-ai^JK. 1 


05, 108, 2 04, 301, 40 


1, 4 0 5, 5 0 


1, 505, 508--->f :^>', 


1 


0 4, 2 0 3, 4 



04, 504, 507 - Uv^;^ h-^:^^ , 10 6, 
1 0 9, 2 0 5, 3 0 2, 4 0 2, 4 0 3, 4 0 6, 5 
02, 503, 506, 509 - • - ^ ^ V^AJl. 2 
0 7 • • • i-^-^^^^/u:^ h y'T'Mo 



(11) ' 



i^^W-S - 1 4 S 6 7 7 



U 




(B) 



1 1 1 1 



4 

1-^ 
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D,=03 




(C) 




(A) 



Dl 



[HIS] 
1 1 i 1 

y//////////± \ 



[iSl4] 




(B) 



I I i 1 



0, 






ID 




ID 
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10 
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ID 
















10 




10' 




10 



22 
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DO Dl 0 2 0 3 
mmmis^h(^^t: [/tin] 



0 4 0 5 



(13) • 



^tr^a^S - 1 4 8 6 7 



[1^18] 



(A) T^-J^fTj 



(B) T^-A« 





5000- 



lOOfl - 



T 



[1^19] 




(A) 



(B) 



(C) 



imi 2] 



4 04 

-t03 



lOE 



'103 
'102 

'101 



-102 
"101 



V Y V t V 

102 102 




-107 
-101 




^mW-S - 1 4 8 6 7 7 



[0101 



50 




[1^13] IIg|14] 





nm^S- 1 4 8 6 7 7 



imi 5] 




no ni 



[m 1 6] 




5Q3 tlO S03 207 506 111 506 




110 207 506 111 506 




^Biq^S - 1 4 8 6 7 7 



imi 7] 



CMOS*»i*SSf^fltXig 

(T) 

509 305 509 206 506 505 




509 110 509 207 206 506 111 506 




509 ilO 509 207 206 506 IM 50E 



(51) Int. CI. ^ 



F I 

H 0 1 L 21/265 
21/76 



F 
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